Effects of endogenous DNA base lesions on transcription elongation by mammalian RNA polymerase II. Implications for transcription-coupled DNA repair and transcriptional mutagenesis.
The blockage of transcription elongation by RNA polymerase II (pol II) is thought to be a trigger for transcription-coupled repair in the pathway of nucleotide excision repair. Purified pol II and oligo(dC)-tailed templates containing a single non-bulky DNA lesion on the transcribed strand such as an apurinic/apyrimidinic (AP) site, uracil, or 8-oxoguanine (8-oxoG) were used for transcription elongation assays. In this system pol II could bypass both the AP site and uracil without pausing and insert cytosine opposite the AP site and either guanine or adenine opposite to uracil. Thus, the AP site on the DNA templates could lead to correct transcription only if depurination at guanine occurred, whereas uracil generated either the correct transcriptional product or an incorrect one with a G:C to A:T transition. In the case of 8-oxoG, pol II stalled at the lesion, but sometimes bypassed it and inserted a cytosine residue or the incorrect adenine residue leading to a G:C to T:A transversion. These findings indicate that 8-oxoG lesions caused a blockage of transcription elongation and/or the misincorporation of a ribonucleotide by pol II, implying the initiation of transcription-coupled repair of 8-oxoG and/or transcriptional mutagenesis.